. IR spectroscopic data of 2a.
Mode Sym.
Argon [a] DFT [b] Assignment [c] 12 A' 1044.3 (19) 1074 (20) 3 A' 564.5 (33) 578 (27) ring def.
[a] Argon matrix at 10K. Wavenumbers in cm -1 and relative intensities in parenthesis. [b] Calculated at the UB3LYP/cc-pVTZ level of theory.
[c]
Approximate description. Table S7 . IR spectroscopic data of pyridylperoxy radical anti-3a and its oxygen-18 isotopomer.
C5H4NO2 / C5H4N 18 O2 3a
Mode Sym. Argon [a] DFT [b] Assignment [c] 26 A' 1598.7 (27) 1637 (62) ring str.
(59) 1636 (63)
25 A' 1573.2 (5) 1613 (36) ring str.
(17) 1613 (36)
24 A' 1464.7 (10) 1500 (18) 
(32) 1191 (28)
-
(9)
18 A' 1125.5 (40) 1158 (34) O-O str./CH def. 
(17) 1111 (13)
17
(12) 1060 (12)
14 A' 986.4 (5) 1010 (11) ring str.
(<5) 1009 (14)
13 A'' - 993 (1) CH def. (out-of-plane) - 993 (1) 12 A'' - 911 (2) CH def. (out-of-plane) -
(2)
11 A' 803.5 (8) 817 (12) C-O str./ring str.
(22) 804 (14)
10 A'' 774.5 (100) 799 (100) CH def. (out-of-plane)
(100) 799 (100)
9 A'' 726.5 (<5) 753 (6) CH def. (out-of-plane)
(7) 753 (6)
8 A' -646 (3) ring str.
(3)
7 A' -610 (11) ring def.
-597 (9) -
(2)
11 A' 807.9 (5) 822 (15) C-O str./ring str.
(10) 806 (17)
10 A'' 771.4 (100) 794 (100) CH def.(out of plane)
(100) 794 (100)
9 A'' - 751 (7) CH def.(out-of-plane) -
(7)
8 A' 648.6 (9) 660 (5) COO def./ring str. 
(<5) 641 (2)

(16) 1169 (22)
18 A' -1166 (2) O-O str.
(18) 1103 (14)
17 A' -1114 (16) CH def. (in plane)
(9) 1112 (13)
16 A' -1059 (1) ring str.
(23) 1059 (2)
15 A' 1016.5 (42) 1035 (35) ring def. 
(25) 1035 (35)
14
(51) 827 (86)
10 A' -820 (5) C-O str./ring str.
(4)
9 A'' 701.6 (30) 720 (84) ring def.
(100) 720 (83)
8 A' 646.4 (18) 623 (22) C-O-O def./ring str.
(21) 636 (19)
7 A' -618 (5) ring str.
(2)
[a] Argon matrix at 10K. Wavenumbers in cm -1 and relative intensities in parenthesis.
[b] Calculated at the UB3LYP/cc-pVTZ level of theory.
[c] Table S122 . IR spectroscopic data of syn-3b and its oxygen-18 isotopomer.
C5H4NO2 / C5H4N
Mode Sym. Argon [a] DFT [b] Assignment [c] 26 A' 1590.1 (7) 1629 (15) ring str.
-1629 (15) 25 A' 1569.5 (10) 1607 (34) ring str.
-1606 ( Table S155 . IR spectroscopic data of 3c and its oxygen-18 isotopomer.
C5H4NO2 / C5H4N 18 O2 3c
Mode Sym. Argon [a] DFT [b] Assignment [c] 26 A´ 1600.0 (62) 1638 (53) ring str.
(58) 1635 (53)
25 A´ 1572.3 (100) 1607(100) ring str.
(51) 1607(100)
24 A´ 1484.3 (31) 1514 (29) ring str./C C-H def.
(37) 1514 (29)
23 A´ 1405.8 (35) 
(16) 1108 (14)
18 A´ 1149.5 (31) 1164 (10) C-O str./ring str. 
(16) 1159 (9)
(9) 1010 (10)
13 A´´ -990 (2) CH def.(out of plane). FigureS6.
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C-NMR spectrum of precursor 3,3'-azopyridine
